I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Schizophrenia is a chronic mental disorder that is associated with significant and long-lasting health, social and financial/economic burden, on patients, their families, other caregivers, and the wider society.\[[@ref1]\] Schizophrenia is estimated to affect about 24 million people worldwide with a peak age of 15--45 years.\[[@ref2]\] The economic effects of this disorder extend beyond the utilization of health and personal social services but also include its associated morbidity and mortality.\[[@ref3][@ref4]\] Schizophrenia has been shown to place a substantial economic burden on the health system and society in general.\[[@ref5]\]

Several studies have been carried out to estimate these costs in the developed countries.\[[@ref5]\] In England, the total societal cost of schizophrenia was estimated at £6.7 billion in 2004/2005 prices.\[[@ref6]\] Of this amount, about £2 billion (approximately 30%) constituted the direct cost of care while the remainder constituted the indirect cost. The cost of lost productivity for individuals with schizophrenia due to unemployment, absenteeism, and premature mortality was estimated to be £3.2 billion, while the cost of lost productivity for careers was estimated to be £32 million.\[[@ref6]\] The cost of informal care and private expenditures borne by family members was approximately £615 million.\[[@ref6]\] Similarly, in the United States of America, the cost of schizophrenia in 2013 was estimated to be \$155.7 billion, of which the total direct health-care cost was estimated at \$37.7 billion, the direct nonhealth-care cost was \$9.3 billion, and the total indirect costs were \$117.3 billion.\[[@ref7]\] The largest components of cost were attributed to unemployment (38%), productivity loss due to caregiving (34%), and direct health-care cost (24%).

Even though mental health problems are a significant cause of morbidity, the general Nigerian population (including policymakers) does not see mental conditions as a valid health problem with significant implications of budgeting and mental health-care funding.

There is a dearth of research in Africa, investigating the economic cost of schizophrenia. Only two studies had assessed the economic cost of schizophrenia in Nigeria, and both were conducted over a decade ago. The mean total cost of schizophrenia per patient was found to be N2951.4 (\$35.9) over a 6-month period.\[[@ref8]\] Amoo and Ogunlesi also reported the mean total cost of treating inpatients with schizophrenia to be N11,337 (\$85.9), direct cost was N9882 (\$74.9), and indirect cost was N3604 (\$27.3) over a 1-year period.\[[@ref9]\] The study by Suleiman *et al*. looked specifically at only outpatient costs and did not consider hospitalization costs, while Amoo and Ogunlesi restricted their participants to inpatients and assessed only hospitalization costs.\[[@ref8][@ref9]\]

The general aim of the present study is to update knowledge by doing a comprehensive assessment of the cost of treatment of participants with schizophrenia using a standardized instrument over a period of 1 year. Furthermore, this study explored the various factors that may be associated with the cost of treatment of schizophrenia in the Nigerian population. Therefore, the specific objectives of this study were as follows: (1) to assess the direct, indirect, and total costs of schizophrenia using a bottom-up approach, (2) highlight the various components of the direct, indirect, and total costs, and (3) to identify the factors associated with this cost.

M[ETHODS]{.smallcaps} {#sec1-2}
=====================

Ethics {#sec2-2}
------

The approval of the research protocol was obtained from the Ethics and Research Committee of the Obafemi Awolowo University Teaching Hospital (OAUTHC), Ile-Ife with protocol number ERC/2011/12/08 and International registration number IRB/IEC/0004553. Written informed consent was obtained from all patients and caregivers after the aim of the study had been explained to them. All participants gave a consent to publish the results of the study.

Study design {#sec2-3}
------------

This study was cross-sectional and the study period was for a 1-year period (March 2011--March 2012) conducted at the outpatient clinic of the mental health unit of the OAUTHC, Ile-Ife, Osun State, Nigeria. A total of 100 patients who had previously been diagnosed as having schizophrenia were consecutively recruited into the study. The diagnosis of schizophrenia was confirmed using the mini-international neuropsychiatric interview, English version 5.0.0 (lifetime diagnosis). They also had to be stable and on antipsychotic medication for at least 1 year. Patients caregiver was simultaneously recruited if they were at least 18-year-old, the most important source of care for the patient for at least 1 year and free from major medical or psychiatric conditions that could affect their level of functioning. Totally 100 caregivers were identified and recruited into the study.

Cost assessment {#sec2-4}
---------------

### Study instrument and identification of costs {#sec3-1}

The modified economic cost questionnaire -- this was adapted from the economic cost questionnaire developed by Yeh.\[[@ref10]\] This questionnaire was used to estimate the direct and indirect costs and was filled by a psychiatrist who carefully went through the details in the case notes over the past year. It assessed the following:Sociodemographic characteristics of the patient, that is, age, sex, marital status, level of education, address, employment status, and participation in health insurance schemeThe direct costs components assessed included (a) inpatient costs, (b) outpatient costs, (c) day hospital costs, (d) medication fees, (e) emergency treatment costs, (f) laboratory investigations, (g) cost of private health facilities, and (h) cost of private home care services. The details of hospitalization in the past 1 year were checked from the case notes, and the cost was calculated by multiplying the number of days spent on admission by the daily price rate of hospital admission and the amount spent on outpatient attendance was calculated by multiplying the number of times the patient attended the outpatient unit over the last year which was checked from the case notes and multiplied by the consultation fees. Details of interventions in the community, day hospitals, emergency treatment, private health facilities, and private home care services were ascertained from the patients and their caregivers. These were quantified in terms of duration and payments madeThe indirect costs included the amount spent on transportation, time costs (amount of time spent waiting in transport services, amount of time spent travelling to the hospital, amount of time spent waiting before seeing the doctor \[waiting time\], the amount of time spent waiting for medications, the amount of time spent at traditional/religious centers, the amount of money spent for care at the traditional/religious centers, and the amount of time spent on transportation to traditional/religious centers), productivity loss, the cost of legal services, and damages due to illness behavior. The human capital method was used to estimate the monetary value of healthy time using minimum wage rates in NigeriaIllness-related characteristics of the patient, that is, age at onset of illness, duration of illness, number of admissions due to illness, age at first admission, time since last admission, and duration of admission in the last year.

Other instruments {#sec2-5}
-----------------

2\. Positive and negative syndrome scale (PANSS) was used to assess symptom severity\[[@ref11]\]

3\. Liverpool University Neuroleptic Side-Effect Rating Scale (LUNSERS) was used to assess medication side effects\[[@ref12]\]

4\. Global assessment of functioning (GAF) scale was used to assess current functioning.\[[@ref13]\]

### Instruments used to assess caregivers {#sec3-2}

5\. The amount of time spent by the caregiver staying with the patient during hospitalization, at the traditional or religious center, the amount of time spent accompanying the patient to the hospital, traditional or religious center, and cost of their transport to the hospital, traditional or religious center was assessed as part of indirect costs to the patient

6\. Sociodemographic characteristics of the caregiver, that is, age, sex, marital status, level of education, address, and employment status.

Statistical analysis {#sec2-6}
--------------------

The statistical product and service solution version 21 (SPSS 21)\[[@ref14]\] program was used for statistical analysis. Correlations between cost (direct, indirect, and total) and the variables (sociodemographic- and illness-related variables) were studied using Pearson\'s product moment correlation coefficient. Multiple linear regression analysis with the stepwise method was used to explore the significant factors (sociodemographic- and illness-related variables) associated with the direct, indirect, and total costs of patients with schizophrenia. The level of statistical significance was taken as *P* \< 0.05 at all levels of analyses, and statistical tests were two tailed.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

The mean age of patients was 35.5 years (±10.53), only one (1%) patient with schizophrenia had health insurance. The mean age of onset of illness was 26.6 years (±7.92), while the mean duration of illness was 9.0 years (standard deviation \[SD\] ±9.21). The mean duration of admission in the last 1 year was 30.9 days (SD ± 18.03). The mean number of admissions was 1.0 (SD ± 1.32). About 64% of participants were on conventional antipsychotics, while 36% were on atypical antipsychotics. The mean PANSS score was 39.8 (±7.38) for the whole scale, 8.8 (±2.86) for the positive subscale, 13.4 (±5.03) for the negative subscale, and 17.6 (±2.08) for the general psychopathology subscale. The mean LUNSERS score was 8.0 (±4.90) \[[Table 1](#T1){ref-type="table"}\].

###### 

Sociodemographic- and illness-related variables of subjects with schizophrenia

![](JNRP-10-39-g001)

The mean total annual cost was \$818.5 (±684.35). The mean annual direct cost was \$349.6 (±296.04) which constituted 42.7% of the total cost. The largest component of the direct costs was accounted for by medications; this constituted 51.2% of the direct cost and 21.9% of the total cost. This was followed by inpatient admission (21% of direct cost and 9% of total cost) and religious treatment (14.2% of direct cost and 6.1% of total cost) \[[Table 2](#T2){ref-type="table"}\].

###### 

Direct cost for subjects with schizophrenia

![](JNRP-10-39-g002)

The mean annual indirect cost was \$468.9 (±489.93) which was 57.3% of the total cost. For the indirect cost, productivity loss (39.1% of the indirect cost and 22.3% of the total cost) accounted for the highest proportions. This was followed by transportation cost which constituted 23.1% of the indirect cost and 13.2% of the total cost \[[Table 3](#T3){ref-type="table"}\]. [Appendix 1](#App1){ref-type="app"}

###### 

Indirect cost for the subjects with schizophrenia

![](JNRP-10-39-g003)

A moderate positive correlation was observed between the direct, indirect, and total costs, and duration of admission, while a weak positive correlation was noted between all subtypes of cost and PANSS-positive scores \[[Table 4](#T4){ref-type="table"}\].

###### 

Spearman\'s correlation coefficient of sociodemographic-/illness-related variables with direct, indirect, and total economic cost

![](JNRP-10-39-g004)

The duration of admission was the only variable that significantly predicted the economic cost in terms of the direct, indirect, and total costs \[[Table 5](#T5){ref-type="table"}\].

###### 

The predictors cost by linear regression analysis

![](JNRP-10-39-g005)

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Our findings showed that schizophrenia is a costly disease in Nigeria just as in developed countries. The mean total, direct, and indirect costs per patient was \$818.48, \$349.59 (42.7%), and \$468.89 (57.3%). Nigeria is Africa\'s most populous country with an estimated population of 186 million people.\[[@ref15]\] Given the prevalence rate of 0.4%, the Nigerian population estimated to be living with schizophrenia is about 1.86 million people and the national cost of schizophrenia estimated as \$609 million.\[[@ref16]\] This is a large estimate and indicates a huge economic burden of schizophrenia in a developing country; however, larger studies are needed to obtain more reliable estimates.

The mean total cost of schizophrenia in the present study is lower compared to findings from other countries, in China, it was \$2586.21, while in the US, it was \$44,773 per patient.\[[@ref17][@ref18]\] This may be accounted for by the absence of cost components such as estimates for homeless shelter, research, training, premature mortality, and suicide in the Nigerian context. However, considering that 70.8% of the Nigerian population lives on \<1 dollar per day, the cost of schizophrenia is relatively high.\[[@ref19]\]

The direct cost per patient with schizophrenia in this study was 42.7% of the total cost and this finding is similar to those from other studies which reported direct costs ranging from 48.5% to 53.2% of the total cost.\[[@ref20]\] The cost of medications was the single largest contributor to direct costs in this study which is in contrast to findings from other studies that identified in-patient admission as the single largest contributor to the direct costs of treating schizophrenia.\[[@ref20][@ref21]\] The proportion of the direct cost due to medication cost found in this study was comparable to that found in previous studies from Nigeria and Taiwan.\[[@ref8][@ref22]\] However, it was higher than what the majority of studies have reported in which costs of medications make up a relatively minor proportion of the direct and total costs.\[[@ref21][@ref23]\] The high costs of medications may be explained by high exchange rates of drug importation, lack of medication subsidy by the government, and out-of-pocket health-care financing by patients. Only 10% of the Nigerian population are covered by the Nigerian National Health Insurance Scheme (NHIS), most of whom are formal sector workers who can usually afford healthcare.\[[@ref24]\] The economic burden on patients with schizophrenia may be increased by other social factors such as the already higher rates of unemployment among them and the absence of social welfare packages in the country.

Inpatient care was the second largest contributor to direct cost. This is consistent with findings from higher income countries in which inpatient admission contributed significantly to the direct cost for patients with schizophrenia.\[[@ref20]\] The high cost of inpatient care in developed countries may reflect the impact of medical comorbidities such as intensive care which is not a frequent component of mental healthcare in Nigeria. In contrast, the high cost of inpatient care in this present study reflects the low coverage of health insurance with consequent out-of-pocket payment. This indicates the need for cheaper alternatives such as case finding and early treatment, community mental health services, and integration of mental health into the primary health-care services.

The indirect cost was 57.3% of the total cost, and this was similar to previous reports on patients with schizophrenia which estimated the indirect cost to range from 46.8% to 51.5%.\[[@ref20]\] Productivity loss for both patients with schizophrenia and their caregivers as well as unemployment in patients still contributed to the huge percentage of the indirect cost. This also represents a significant drain on the country\'s resources and indicates a need to prioritize the mental health needs of the population.

In those, who accessed complementary and alternative treatment, the costs of religious and traditional treatments were high. This indicates the perception of the possible etiology of schizophrenia and the pathway to healthcare. Studies in Nigeria have shown that majority of the population (about 70%) seek mental healthcare from non-Western means such as religious organizations and traditional healers due to the strong belief in supernatural factors as the cause of mental illness.\[[@ref24][@ref25]\] This is important for policy formulation and intersectoral collaborations, in which traditional and religious leaders may be taught how to identify and know when to refer a patient with schizophrenia to the hospital, especially when they are not responding to the treatments given. Such referral pathways need to be strengthened as they can potentially reduce the economic burden of schizophrenia.

Productivity loss in patients with schizophrenia constituted the largest percentage for the indirect costs. The percentage of patients with schizophrenia who were unemployed was 64% compared to 5% of them who were unemployed before the onset of illness. A large part of the global economic impact of mental illness stems from the difficulties encountered by people with schizophrenia in finding and keeping paid employment.\[[@ref21]\] About a third of all sickness absence from work has been attributed to common mental disorders, and there are also large impacts on productivity at the workplace.\[[@ref26][@ref27][@ref28]\] In the case of schizophrenia, the most important feature of indirect costs is the loss of productivity resulting from patient morbidity and mortality (i.e., loss of ability to work).\[[@ref21]\] With a low average age of illness onset combined with the chronic nature of schizophrenia, the loss of productivity for the national economy can be very high. In the US and Canada, productivity loss was estimated to be about \$1.23 billion and \$1.03 billion, respectively, while in the UK, it was estimated to be between £78.8 million and £1.7 billion.\[[@ref29][@ref30][@ref31][@ref32]\]

The average cost to the caregivers for patient with schizophrenia was also high; this highlights the high dependence on family members to provide care in our environment. With its chronic course and early onset, schizophrenia can have substantial psychological and economic impacts not only on people with the illness but also on their families. A five-country European study reported that family caregivers for adults with schizophrenia spent on average from 6 to 9 h per day providing support,\[[@ref33]\] and the most common impacts reported were constraints on social activities, negative effects on family life, and feelings of loss. These indirect costs may constitute only a small proportion of the total cost of schizophrenia, but their impact on some families can be large, although difficult to measure accurately.\[[@ref34]\] In Nigeria, two studies found that financial impoverishment constituted the greatest source of burden to families, followed by the effect on family routine and family interaction.\[[@ref35]\]

In this study, illness, severity, and duration of admission were found to positively predict the direct, indirect, and total costs in patients with schizophrenia. This may be due to the need for inpatient care which contributed significantly to the direct costs of illness. Patients presenting for the first time often show acute psychotic symptoms that require hospitalization, while the treatment for people with repeated relapses is also still predominantly hospital-based across most parts of the world.

Schizophrenia is a potentially devastating illness with a tremendous impact on the lives of both patients as well as the caregivers and it is conceptualized as a lifelong disorder.\[[@ref36]\] Severity of illness has also been identified by a number of studies as a factor responsible for high-economic burden.\[[@ref37][@ref38]\] The higher the severity of the symptoms, the longer the period required to control the symptoms and stabilize the patient and hence, the higher the economic burden. Another study which evaluated 404 patients from five study centers found that negative symptoms were associated with higher total costs and costs for inpatient, day care, residential care, and community services but with lower costs for outpatient care.\[[@ref39]\]

In this study, the duration of admission was the single most important factor that predicted cost at all levels for both schizophrenia and asthma. This means that measures that reduce hospitalization, for example, community treatment of mental illness, can be of immense contributions.

In interpreting the findings from this study, the following limitations have to be considered. The study was conducted in a single center and may not be representative of the economic burden of participants with schizophrenia in other parts of Nigeria. Patients may also be prone to recall bias; however, the majority of the information was cross-checked in the case notes of the patients. The productivity loss figures used in this study are estimates, at best, due to lack of objective methods of measurement.

Conclusion and Implications for policy {#sec2-7}
--------------------------------------

Our findings indicate that schizophrenia is a costly disease in Nigeria, as such efforts to increase the coverage of the NHIS will be beneficial. Despite the existence of the NHIS in Nigeria, since 2005, only 10% of the population are covered which are the formal sector workers. In a country, where 70.6% live on \<1 dollar per day and 92.4% on \<2 dollars per day increased NHIS coverage will substantially reduce the economic costs of schizophrenia. Our findings also suggest that strategies to reduce inpatient care will reduce the cost of illness for schizophrenia. These include active case finding which will lower the costs of treatment by reducing the need for admission and facilitate outpatient care.
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Time cost for employed patients, medical services = (\[days spent on admission × 8 h/day\] + \[one-way travel time × 2\] + \[time spent for OPD treatment + (one-way travel time × 2) × number of OPD visits\]) × average hourly income\*Time cost for employed patients, nonorthodox services = (\[days spent at traditional treatment + days spent at religious treatment + days spent at alternative treatment × 8 h/day\] + \[(one-way travel time to traditional treatment + one-way travel time to religious treatment + one-way travel time to alternative treatment) × 2\]) × average hourly earnings\*Time cost for employed caregivers, medical services = (\[number of admission visits × h spent\] + \[one-way travel time × 2\] + \[(time spent for OPD treatment + (one-way travel time × 2)\] × number of OPD visits\]) × average hourly income\*Time cost for employed caregiver, nonorthodox services = (\[number of visits to traditional treatment + number of visits to religious treatment + number of visits to alternative treatment × h spent\] + \[(one-way travel time to traditional treatment + one-way travel time to religious treatment + one-way travel time to alternative treatment) × 2\]) x average hourly earnings\*Productivity loss for unemployed patient, medical services = (\[days spent on admission × 8 h/day\] + \[one-way travel time × 2\] + \[time spent for OPD treatment + (one-way travel time × 2) × number of OPD visits\]) × 24.44\*\*Productivity loss for unemployed patients, nonorthodox services = (\[number of visits to traditional treatment + number of visits to religious treatment + number of visits to alternative treatment × 8 h/day\] + \[(one-way travel time to traditional treatment + one-way travel time to religious treatment + one-way travel time to alternative treatment) × 2\]) × 24.44\*\*Productivity loss for unemployed caregivers, medical services = (\[number of admission visits × h spent\] + \[one-way travel time × 2\] + \[time spent for OPD treatment + (one-way travel time × 2) × number of OPD visits\]) × 24.44\*\*Productivity loss for unemployed caregivers, nonorthodox services = (\[number of visits to traditional treatment + number of visits to religious treatment + number of visits to alternative treatment × h spent\]) + \[(one-way travel time to traditional treatment + one-way travel time to religious treatment + one-way travel time to alternative treatment) × 2\]) × 24.44\*\*Transportation = (one-way fare × 2 x number of OPD visits) + (one-way fare for admission × 2) + (one-way fare for emergency visit × 2) + (one-way fare for private hospital visit × 2) + (one-way fare for religious medicine × 2) + (one-way fare for alternative medicine × 2) + (one-way fare for traditional medicine × 2)

\*Average hourly income = income per month divided by average working days in a month (22 days) and hours in a day (24 h). This was used for those who were employed

\*\*minimum wage divided by the hours per month multiplied by the unemployment rate (18000/\[8\*22\])\*0.23. This was used for the unemployed
